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1. Introduction
   Synthetic drugs used in analgesic, antipyretic and anti-
inflammatory conditions may be enhance liver and kidney 
injury. Liver damage in healthy conditions are rare with 
these medication, but should not be used in persons 
with cirrhotic liver diseases because it caused bleeding 
problems and renal failure due to decrease prostaglandin-
mediated blood flow to the kidneys leading to an increased 
risk of renal failure[1]. More than 900 drugs, toxins, and 
herbs have been reported to cause liver injury, and drugs 
account for 20%-40% of all instances of hepatic failure. The 
main causative factors for the liver diseases in developed 
countries are extreme alcohol consumption, and viral-
induced chronic liver diseases, while in the developing 
countries the most common causes are parasitic disease, 
hepatitis B and C viruses, environmental toxins and 
hepatotoxic drugs. Chronic liver cirrhosis and drug 
induced liver injury accounting the ninth leading cause 
of death in western and developing countries[2]. Chemical 
investigation of the genus Pulicaria, family Compositae 
revealed the presence of diterpenes[3], sesquiterpenes[4], 
caryophyllenes and caryophyllane derivatives[5], and 
flavonoids[6]. Furthermore, the presence of a sulphated 
6-hydroxyflavone was detected in Pulicaria burchar[7]. 
Three quercetagetin methyl ethers, quercetin 3-glucoside, 
quercetin 3-glucuronide and a sulphated flavonoid were 
identified in leaves and flowers of Pulicaria arabica (P. 
arabica)[8]. The decoction from the related plant is used 
as an antidiarrheal agent in Iranian’s folk medicine; the 
aerial parts of the plant are used as an antidiarrheal agent 
and antischistosomiasis[9]. Various biological activities 
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have been reported for some species of Pulicaria, such 
as cytotoxic activity of Pulicaria crispa and Pulicaria 
orientalis, antibacterial activity of Pulicaria undulata 
and Pulicaria dysenterica (P. dysenterica), antispasmodic 
activity of Pulicaria glutinosa, antihistaminic effect of P. 
dysenterica and antimicrobial activity of P. dysenterica[10]. 
To our knowledge, no previous reports on chemical 
composition or biological activities of P. arabica in the 
literature were found. Several reports were published on the 
pharmacological activity of the sesquiterpene lactones[11]
and phenolics or flavonoids [12,13], which are the main active 
constituents of members of the genus Pulicaria, therefore, 
the present study was designed to explore the possible 
potential analgesic, antipyretic, anti-inflammatory, hepatic 
and nephritic effects of P. arabica.
2. Materials and methods
2.1. Preparation of extract
   Aerial parts of the wild P. arabica plants were collected 
from a local place near Salman bin Abdul-Aziz University 
area, Kingdom of Saudi Arabia in the early of March 2013. 
The collected plants were authenticated by Dr. M. Atiqur 
Rahman, College of Pharmacy, Medicinal, Aromatic and 
Poisonous Plants Research Center, King Saud University, 
Riyadh. A voucher specimen has been deposited at the 
herbarium of College of Pharmacy, Salman Bin Abdul-Aziz 
University, Al-Kharj, Kingdom of Saudi Arabia. A total of 1 kg 
of the collected plant was percolated in 2 L of 90% alcohol at 
room temperature. The extract was filtered and evaporated 
using rotary evaporator. The obtained extracts were 
suspended in distilled water using Tween 80 for the following 
pharmacological studies.
2.2. Procurement and preparation of rats
   The protocol for the study was approved by the Ethical 
Committee of the College of Pharmacy, Salman Bin Abdul-
Aziz University, Al-Kharj, Kingdom of Saudi Arabia. Mice 
30-50 g for writhing test and analgesic evaluation, and Albino 
Wistar rats (200-250 g) of either sex for other evaluations 
were obtained from the Animal House, College of Pharmacy, 
Salman Bin Abdul-Aziz University, Al-Kharj, Saudi 
Arabia. All animals were housed under standard laboratory 
conditions at room temperature of (22依2) °C, humidity (55%) 
and were exposed to 12 h light/dark cycle fed on standard 
chow diet and water. 
2.3. Analgesic activity (Hot plate method)
   The hot plate method described by Muhammad et al. 
was used[14]. The animals were dropped gently on a hot 
plate maintained at (55依5.5) °C. The reaction time was 
measured 10 min before the oral administration of the drug 
(250, 500 mg/kg) and after 60, 90 and 120 min of treatments. 
The reaction time was taken as the interval extending from 
the instant the animal reached the hot plate until the moment 
the animal licked its forefeet or jumped off. 
2.4. Analgesic activity (Writhing test)
   Writhing was induced in mice by intraperitoneal 
administration of 0.1 mL of 1% acetic acid. The number of 
writhing movements was counted for 20 min. The writhing test 
was performed after the administration of the vehicle or drug.
2.5. Antipyretic study
   Three groups of rats (n=6) were injected subcutaneously 
with 10 mL/kg body weight 15% yeast solution to induce 
hyperthermia[15]. The rectal temperature of each animal was 
recorded before and 24 h after the yeast injection. Thereafter, 
the test group was treated orally with 1 mL (250, 500 mg/kg body 
weight) crude suspension of alcoholic extracts of P. arabica. 
The positive control group was given 1 mL (4 mg/kg body 
weight) aqueous solution of indomethacin. Post treatment rectal 
temperature of each animal was recorded at 60, 90 and 120 min. 
Each result was calculated as the mean of three readings.
2.6. Anti-inflammatory study
   Pedal inflammation in albino rats of either sex 180-200 g 
was produced according to method described by Amdekar 
et al[16]. An injection wad made of 0.05 mL of 1% carrageenan 
sodium salt into right hind foot of each rat under the plantar 
aponeurosis. The test group of rats were treated orally with (250, 
500 mg/kg) P. arabica extract 1 h before carrageenan injection. 
At the same time, control group was given 5 mL/kg of normal 
saline and the reference group was given 100 mg/kg of an 
aqueous solution of oxyphenylbutazone. The measurements of 
foot volume were done by the displacement technique using a 
plethysmometer (Apelex, France), immediately before and after 
carrageenan injection up to 3 h. The inhibitory activity was 
calculated to the following formula:
   Inhibitory activity=100伊(1-a-x/b-y)
   Where b and y are the mean paw volume of control rats 
after and before carrageenan injection; whereas a and x 
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is the mean paw volume of treated rats after and before 
carrageenen injection.
2.7. Hepatoprotective study
   The hepatoprotective activity was evaluated in Wister albino 
rats using CCl4 induced liver injury[17]. The rats were divided 
into 5 groups (6 animals each) and were treated in accordance, 
Group I was served normal saline (control); Group II was served 
1.25 mL/kg of CCl4 (hepatotoxic and nephrotoxic), Group III 
and IV were served 250 and 500 mg/kg body weight P. arabica 
extract respectively, Group V was served silymarin (positive 
control). The animals were killed under light ether anesthesia 
24 h after the last treatment. Blood was collected by cardiac 
puncture in plain tubes and their livers and kidneys were 
removed immediately after necropsy. Serum was separated by 
centrifugation at 3 000 r/min at 4 °C for 10 min. Then 10% (w/v) 
liver homogenate was prepared in 0.25 mol/L sucrose solution 
and centrifuged at 7 000 r/min for 10 min at 4 °C.
2.8. Assessment of liver function 
   Serum aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) were determined by Reitman and 
Frankel methods[18], serum alkaline phosphatase (ALP) levels 
were estimated by King et al. method[19], gamma glutamyl 
transpeptidase (GGT) activity was determined by Hopkins 
and Moss’s method[20], and the bilirubin level in serum was 
determined by Sindhu et al. method[21]. 
2.9. Estimation of kidney function
   The various serum samples were collected after treatment 
of the animals with P. arabica alcoholic extract. The various 
biochemical parameters of rats such as creatinine, urea, 
uric acid as well as some ions like calcium, sodium and 
potassium were analyzed at Department of Pharmacy, King 
Saud University, Riyadh, Kingdom of Saudi Arabia using 
various diagnostic kits.
2.10. Estimation of serum total protein 
   The estimation of total protein was done by the kit method, 
supplied by Crescent Diagnostics, Jeddah, Saudi Arabia. The 
absorbance of this complex at 546 nm is proportional to the 
protein concentration. The serum total protein was calculated 
using the equation:
Serum total protein=Absorbance sample/Absorbance 
standard×Concentration of standard
2.11. Estimation of antioxidant in both liver and kidney tissues
2.11.1. Determination of malondialdehyde (MDA)
   The method reported by El-Tantawy et al. was followed[22]. 
In brief, the removed liver and kidney tissues were 
homogenized in 0.15 mol/L KCl to give a 10% w/v homogenate. 
The absorbance of the solution was then read at 532 nm. The 
content of MDA (nmol/g wet tissue) was then calculated, by 
reference to a standard curve of MDA solution.
2.11.2. Estimation of nonprotein sulfhydryls (NP-SH)
   Nephritic NP-SH were measured according to the method 
of Beutler et al[23]. The homogenized liver and kidney tissues 
was mixed in ice-cold 0.02 mmol/L ethylene diamine tetra 
acetic acid. The absorbance was measured at 412 nm against 
a reagent blank within 5 min after addition of 5,5’-dithio-bis 
(2-nitrobenzoic acid).
2.12. Histopathological studies of liver and kidneys tissues
   A small fragment of liver and kidney tissues was placed in 
10% formalin (diluted to 10% with normal saline) for 1 h. For 
histological studies, a portion of the liver or the kidney was 
fixed in ascending grades of isopropyl alcohol by immersing 
in 80% isopropanol overnight and 100% isopropyl alcohol for 
1 h and finally paraffin wax (four times 1 h). Tissues were 
transferred into paraffin waxed filled molds. The rotary 
microtome (Leitz 1512) was used for making the section 
(3 µm). The sections were placed on clean slides and place 
onto warming table at 37-40 °C, and slides were stained for 
15 min with Mayer’s hematoxylin solution; washed for 15 
min in lukewarm running tap water then distilled water for 
2 min, then finally with 80% ethyl alcohol. The slides were 
then counterstained for 2 min with eosin-phloxine solution. 
Histological observations were made under light microscope.
2.13. Statistical analysis
   Values are given as arithmetic means依SEM. Data was 
statistically analyzed by using One-way ANOVA followed by 
student’s t-test.
3. Results
3.1. Analgesic activity
   The analgesic activity of ethanolic extract of P. arabica 
aerial parts was compared by hot plate method and writhing 
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method respectively (Tables 1 and 2). At 120 min, the mean 
reaction time for indomethacin was 9.01依0.23 of analgesia, 
while 250 and 500 mg/kg P. arabica were 6.65依0.13 and 6.96
依0.14 analgesia respectively, hence the difference was 
statistically significant when compared by hot plate method. 
The indomethacin showed 86.39% inhibitions of analgesia, 
while 250 and 500 mg/kg P. arabica showed 30.14% (P<0.05) 
and 20.95% (P<0.01) inhibitions of analgesia respectively when 
compared by writhing method.
Table 1
Analgesic effect of P. arabica using hot plate method.
Treatment Dose 
(mg/kg)
Before 
treatment
After treatment
0 min 60 min 90 min 120 min
P. arabica 250 6.20依0.12   6.53依0.18*  6.25依0.18*  6.65依0.13*
P. arabica 500 6.10依0.17 7.06依0.18** 7.31依0.15***  6.96依0.14***
Indomethacin    4 5.31依0.14  8.11依0.17*** 9.18依0.22***  9.01依0.23***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001. 
Table 2
Analgesic effect of P. arabica using writhing method.
Treatment Dose Number of writhing 
in 20 min
% Inhibition
Acetic acid (20%)       0.1 mL/kg  45.33依3.25
P. arabica 250 mg/kg   35.83依1.53* 20.95
P. arabica 500 mg/kg    31.66依2.31** 30.14
Indomethacin+Acetic acid    4 mg/kg       6.16依0.87*** 86.39
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001. 
3.2. Antipyretic activity
   The antipyretic study showed that P. arabica extract was 
effective when compared to indomethacin (Table 3). At 60, 90 
and 120 min post treatment, the temperatures of indomethacin 
treated group and P. arabica treated animals were significant 
(P<0.001) antipyretic. 
3.3. Anti-inflammatory activity
   Oral administration of the alcoholic extract of P. arabica 
caused insignificant inhibition of edema induced by the 
injection of carrageenan (Table 4).
Table 4
Effect of P. arabica using carrageenan induced hind paw edema in rats.   
Treatment Dose Increased in rat paw 
edema (mL)
Net reduction % Inhibition
0 h 2 h
Carrageenan (1%)       0.1 mL/kg 1.05依0.03 2.17依0.02 1.120依0.020 ---
P. arabica+Carrageenan 250 mg/kg 1.11依0.01 1.62依0.02 1.020依0.060  8.61
P. arabica+Carrageenan 500 mg/kg 1.07依0.04 1.62依0.03 1.110依0.050 ---
PBZ+Carrageenan 100 mg/kg 1.08依0.04 1.28依0.04 0.190依0.001*** 82.61
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001. 
3.4. Assessment of liver function
   The examination of ALT, AST and GGT are given in (Table 
5). CCl4 (1.25 mL/kg) significantly (P<0.001) elevated the 
serum activities of ALT, AST and GGT when compared to the 
normal saline animals. Administration of alcoholic extract 
of P. arabica at doses of 250 and 500 mg/kg prior to CCl4 
significantly protected the elevation of transaminases. The 
serum activities of AST, ALT and GGT in rats treated with 
P. arabica extract at a dose of 250 mg/kg+CCl4 were (179.66
依6.48), (177.83依5.67), and (10.41依0.32) IU/L, respectively 
and with 500 mg/kg plus CCl4 were (163.83依4.13), (155.80
依6.12) and (8.05依0.23) IU/L, respectively. These values were 
significant when compared with the intoxicated control rats. 
Similarly, the elevated levels of serum ALP, bilirubin and total 
protein of tissue were significantly decreased in P. arabica 
extract (Table 6).
Table 5
Effect of P. arabica on AST, ALT and GGT serum activities in CCl4-
intoxicated rats. IU/L.
Treatment AST ALT GGT
Normal saline (2.00 mL/kg, p.o.)   75.40依13.26  32.86依2.39    4.70依0.28
CCl4 (1.25 mL/kg, i.p.) 211.33依10.08
***    194.16依7.53***   11.25依0.37***
P. arabica+CCl4 (250 mg/kg, p.o.) 179.66依6.48
*
177.83依5.67   10.41依0. 32
P. arabica+CCl4 (500 mg/kg, p.o.) 163.83依4.13
**   155.80依6.12**    8.05依0.23***
Silymarin (10 mg/kg, i.p.) 124.16依7.13***    112.93依6.13***    5.83依0.25***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001. 
3.5. Assessment of kidney function
   Administration of the herbs extract of P. arabica (250 
and 500 mg/kg, body weight) prior to treatment with CCl4 
was found to protect the animals from kidney injuries. 
Serum creatinine and serum urea levels were found to be 
significantly increased in rats treated with only CCl4; whereas 
Table 3
Antipyretic effect of P. arabica using rectal temperature method.  
Treatment Dose 
mg/kg
Normal rector 
temperature (°C)
Rectal temperature after yeast 
administration 20 mL/kg of 20%
Rector temperature after drug administration 
60 min 90 min 120 min
P. arabica 250 34.60依0.14 38.98依0.17*** 38.60依0.24 38.96依0.23 37.41依0.34**
P. arabica 500 34.93依0.19 38.66依0.29*** 38.05依0.28   37.36依0.21**  36.78依0.22***
Indomethacin    4 34.60依0.22 38.95依0.16***     35.93依0.17***     35.10依0.22***   35.45依0.25***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001.
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treatment with the herb of P. arabica extract significantly 
lowered their levels in the treated animals though dose 
independently (Table 7). The reductions in the levels of 
serum creatinine and urea were significantly (P<0.05-0.001) 
prominent in the group treated with 500 mg/kg of the extract. 
Silymarin (a reference drug) also caused significant (P<0.001) 
reductions in the levels of serum creatinine and urea compared 
to the control. 
3.6. Estimation of antioxidant in both liver and kidney tissues
3.6.1. Lipid peroxidation
   The effect of P. arabica on the CCl4-induced lipid 
peroxidation in hepatic and nephritic tissues was examined 
through observation of the levels of MDA. Both hepatic and 
nephritic MDA level was significantly (P<0.001) elevated 
in the CCl4-intoxicated control group [(5.100依0.300) 
and (6.730依0.410) nmol/g tissue respectively] than the 
normal animals [(1.077依0.050) and (1.320依0.030) nmol/g 
tissue respectively]. Silymarin (10 mg/kg, i.p.) treatment 
also prevented the CCl4 elevation of MDA in hepaticand 
nephritic tissues [(2.040依0.120) and (2.890依0.170) nmol/g tissue] 
respectively. Treatment of P. arabica (250, 500 mg/kg) with CCl4 
highly significantly (P<0.001) prevented the elevation of MDA 
in both hepatic and nephritic tissues (Table 8). 
Table 8
Effect of P. arabica on MDA and NP-SH activity in CCl4-intoxicated rats.
Treatment
MDA (nmol/g) NP-SH (nmol/g)
Liver Kidney Liver Kidney
Normal saline (2.00 mL/kg, p.o.) 1.077依0.050 1.320依0.030 10.860依0.370 10.570依0.720
CCl4 (1.25 mL/kg, i.p.) 5.100依0.300
***
6.730依0.410***  5.090依0.090***  4.550依0.380***
P. arabica+CCl4 (250 mg/kg, p.o.) 4.430依0.150 4.520依0.300
**  4.980依0.150*  4.950依0.440
P. arabica+CCl4 (500 mg/kg, p.o.) 3.050依0.110
***
2.550依0.190***  4.850依0.120*  4.750依0.220
Silymarin (10 mg/kg, i.p.) 2.040依0.120*** 2.890依0.170***  9.310依0.100***  9.270依0.340***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001. 
3.6.2. NP-SH assays
   Rats intoxicated with CCl4 showed a significant decrease 
[(5.090依0.090) nmol/g] in hepatic and [(4.550依0.380) nmol/g] in 
nephritic NP-SH content as compared to the saline control 
[(10.860依0.370) and 10.570依0.720) nmol/g respectively] rats. 
Treatment with P. arabica (either 250 or 500 mg/kg body 
weight) along with CCl4, both of doses were showed an 
insignificant increase in nephratic NP-SH (Table 8)
3.7. Liver and kidney histopathological studies
   Liver (Figure 1) and kidney (Figure 2) histopathological 
studies were explained for normal saline control, CCl4 
intoxication, P. arabica (either 250 or 500 mg/kg body weight), 
group. 
A B
C D
Figure 1. Histopathological section of liver tissue of rats (H & E ×400).
A: Control section of rat showing the normal histology; B: CCl4 induced 
hepatotoxic section of rat showing cytoplasmic vacuolization of hepatocytes 
and partial infiltration with inflammatory cells; C: P. arabica+CCl4 (250 mg/kg 
body weight) showing vacuolization of hepatocytes; D: P. arabica+CCl4 (500 mg/kg 
body weight) showing slight activation of kupffer cells. 
Table 6
Effect of P. arabica on ALP, bilirubin serum, liver and kidney tissue total protein activity in CCl4-intoxicated rats.
Treatment ALP (IU/L) Bilirubin (mg/dL) Total protein (g/L)
Liver Kidney Liver Kidney Liver Kidney
Normal saline (2 mL/kg, p.o.) 294.33依6.17 286.43依4.18 0.54依0.02 0.48依0.12 125.51依3.54 96.77依4.00
CCl4 (1.25 mL/kg, i.p.)      514.16依11.75
***      494.16依10.75***    2.34依0.16***    2.25依0.11***      56.55依3.47***    36.55依1.55***
P. arabica+CCl4 (250 mg/kg, p.o.)   476.50依10.55
*  466.42依8.65* 2.05依0.14 2.16依0.04      61.14依3.13***    62.20依2.06**
P. arabica+CCl4 (500 mg/kg, p.o.)    424.33依7.06
***    419.38依6.13***    1.65依0.04***    1.87依0.14***      80.91依3.67***     70.75依2.26***
Silymarin (10 mg/kg, i.p.)    329.16依9.77***    318.24依8.67***    0.90依0.06***    0.83依0.16***      92.41依3.54***      75.26依2.85***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001.
Table 7
Antioxidant activity of P. arabica on serum creatinin, urea, uric acid, Ca, Na and K in CCl4-intoxicated rats.
Treatment Creatinin (mg/dL) Urea (mg/dL) Uric acid (mg/dL) Calcium (nmol/L) Sodium (nmol/L) Potassium (nmol/L)
Normal (1 mL) 3.49依0.10 31.70依2.78 1.30依0.84  5.07依0.20 62.66依3.46 4.05依0.13
CCl4 (1.25 mg/kg)   12.75依0.64
***   111.26依4.76***    6.09依0.27***    18.46依1.06***   100.96依1.87***   12.46依0.25***
P. arabica+CCl4 (250 mg/kg, p.o.) 10.37依0.73
*    91.48依3.16**    4.39依0.19*** 15.58依0.94    80.95依3.32***    8.06依0.36***
P. arabica+CCl4 (500 mg/kg, p.o.)     7.74依0.57
***     75.65依3.84***    4.22依0.13***    13.79依0.68**    81.46依2.34***    6.06依0.14***
Silymarin (10 mg/kg)     7.85依0.38***    52.03依3.79***    2.66依0.25***    13.07依0.87**    69.56依1.94***    8.50依0.38***
Values are mean依SEM; n=5; *P<0.05; **P<0.01; ***P<0.001.
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A B
C D
Figure 2. Histopathological section of renal tissues (H & E ×400).
A: Section of control rat showing the normal histology; B: Section of 
CCl4 induced renal toxicity showing vacuolar degeneration of epithelial 
lining renal tubules; C: P. arabica+CCl4 (250 mg/kg body weight) showing 
vacuolization of epithelial lining renal tubules; D: P. arabica+CCl4 (500 mg/kg 
body weight) showing apparent normal renal parenchyma.
4. Discussion
   The analgesic effect of P. arabica has not been previously 
reported and the mechanism by which it occurs is not fully 
understood. The significant antipyretic effect of P. arabica 
suggests that it may inhibit the synthesis of prostaglandins. 
Carrageenan-induced paw edema in rats has known as 
a sensitive method for studying of non-steroidal anti-
inflammatory agents and show a biphasic event which is 
attributed to the different mediators. At about the first two 
hours after carrageenan injection, mainly hyperemia induces 
because of the release of histamine and serotonin, whereas 
prostaglandins and bradykinin potentiate the second phase 
of edema by mobilization of leukocytes[24]. The results of 
anti-inflammatory activity were indicated that the edema 
was induced by carrageenan at 2 h. The present findings 
of anti-inflammatory evaluation indicated that P. arabica 
was insignificant and has no anti-inflammatory properties. 
The alcoholic extract in present study do not show any anti-
inflammatory effect but chloroform extracts of related species 
Pulicaria guestii ameliorated the neutrophil infiltration and 
nitric oxide generation in rats[25]. CCl4 nephritic and hepatic 
injury is commonly used as an experimental method for 
the evaluation of hepatoprotective and nephroprotective 
drugs or medicinal plant extracts[26,27]. Generally, the extent 
of hepatic damage is assessed by the level of cytoplasmic 
enzymes released into the circulation and histopathological 
evaluation[28]. Our present finding indicates that CCl4 induced 
significant elevation of biomarkers enzymes and total bilirubin 
levels in serum in addition to elevation of MDA and depletion 
of total protein and NP-SH in liver and kidney tissues indicates 
damage to the hepatic and nephritic tissue. ALT and AST are 
the most sensitive markers of hepatocellular injury[29]. The 
disturbance in the transport function of the hepatocytes as a 
result of hepatic injury causes the leakage of enzymes from 
cells due to altered permeability of the membrane those 
results in raised levels of enzymes notably ALT and AST[30]. Oral 
treatment with P. arabica prior to CCl4 significantly protected 
the elevation of transaminases, indicated improvement in 
cellular integrity and status of hepatic cells. The increased 
level of GGT and ALP is also a reliable marker of liver 
damage[31]. Diminishment in GGT and ALP after P. arabica 
treatment is also indicative of its membrane stabilizing 
activity. Increase in total serum bilirubin concentration after 
CCl4 administration might be attributed to the failure of normal 
uptake, conjugation and excretion by the damaged hepatic 
parenchyma. Increased total bilirubin due to CCl4 intoxication 
was reduced after P. arabica treatment is also indicative of its 
normal uptake, conjugation and excretion. Because albumin 
is made in the liver, its level tends to drop with liver damage. 
Albumin has been widely used in patients with liver damage in 
an attempt to improve circulatory and renal functions[32]. Oral 
administration of P. arabica showed significant improvement 
of total protein in comparison to silymarin. The mechanism 
of CCl4 renal toxicity is almost the same as that of liver, 
but CCl4 shows a high affinity to the kidney cortex which 
contains cytochrome P-450 predominantly. CCl4-induced 
kidney injury is characterized by increase in serum levels of 
creatinine, urea, uric acid, minirals, proteins as well as severe 
proximal renal tubular necrosis followed by renal failure. 
Increase in the level of serum creatinine is indicative of 
glomerular filtration rate reduction which is often associated 
with increases in serum urea, uric acid. The present study 
also revealed that the administration of CCl4 caused marked 
impairment in renal function alongside with significant 
oxidative stress in the kidney[33]. Serum creatinine, urea, and 
uric acid concentrations were significantly higher in CCl4-
treated rats. Serum creatinine elevation was caused by CCl4 
due to altered kidney function. Urea is the main end product of 
protein catabolism. It is one of the waste products of the body, 
which pass into blood stream to be removed by kidney[34]. 
In present finding P. arabica significantly decreased the 
elevated levels of serum creatinine, urea, and uric acid, which 
indicates that the P. arabica possibly protects kidney tissue 
against oxidative damages induced by CCl4[35] and indicates 
maintenance of renal function[36]. The increased thiobarbituric 
acid-reactive substances after CCl4 administration suggests 
enhanced lipid peroxidation due to formation of excessive 
free radicals and failure of antioxidant defense mechanism 
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leading to tissue damage. CCl4 is a well-known toxicant 
model that is activated by cytochrome P450 system and 
initiates oxidative and biochemical stress that ultimately 
damage liver and other tissues[37]. The phenolic compounds 
are known to exert protective effect against CCl4 intoxication 
by reducing the MDA production, which is indicative of its 
antioxidant activity[38]. Antioxidant mechanism could be 
an ameliorative factor in the protective effect of P. arabica 
for CCl4-induced hepato and nephro toxicity in rats, may 
be due to presence of phenolic compounds in it[39]. Non-
protein sulfhydryls are known to be involved in several 
defense processes against oxidative damage; protect cells 
against free radicals peroxides and various poisonous 
substances[40]. Thus, a deficiency of glutathione within the 
living organisms can cause tissue injury and malfunction[41]. 
In the current study, the liver NP-SH level in CCl4-treated 
groups was significantly diminished when compared with the 
control group. Administration of P. arabica could manage NP-
SH biochemical changes indicating its protective role in liver 
and kidney tissue. These finding indicate the protective role of 
P. arabica on kidney and liver tissue is due to NP-SH changes. 
The hepatoprotective and nephroprotective effect of P. arabica 
has not been previously reported and the mechanism by which 
it occurs is not fully understood. The chemical investigation of 
the genus revealed the presence of diterpenes, caryophyllenes 
and caryophyllane derivatives, simple phenolics and 
flavonoids[6]. The histopathological results indicate that P. 
arabica preserved the structural integrity of kidney and renal 
tissues, which was damaged by CCl4-intoxiation.
   In conclusion, the ethanolic extract of P. arabica induced an 
analgesic (hot plate and writhing method) and reduced induced 
hyperthermia. The disturbance of liver and kidney functions 
parameters induced by CCl4-intoxication was regained by P. 
arabica extract. Lipid peroxidation and NP-SH assays indicated 
the antioxidant nature of the extracts and could attribute for 
behind the hepato- and nephro-protective activities. Finally, 
histopathological examination of liver and kidney tissues 
confirmed the protective effect of P. arabica extract against 
CCl4 intoxication. 
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